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Washington, DC 
Dear Mr Baum: 
I am pleased to forward hereTrith a proposal for the creation of an 
International Centre for Vegetable Ikesearch within the CGIAR System, which 
was endorsed by TAC at its 21st meel:ing 13-20 February 1979. TPC recommends 
that this proposal be circulated to the CGIAR members and that it be placed 
on the agenda for CGIAR consideration at its next meeting to be held in 
Paris 3-4 May 1979. 
From its inception in 1971, YAC has recognized that the improvement 
of vegetable production, particular:-y for the tropical zones of Asia and the 
Far East, but for other parts of the developing world as well, represented 
an important research gap. Earlier, it had hoped that the Asiar, Vegetable 
Research and Development Centre in Taiwan, which was originally sponsored 
by two members of the CGIAR, might fill this need, TAC, at its 4th meeting 
in August 1972 had recommended that provision be made to meet the immediate 
capital requirements of AVRDC. However, for reasons well known to the group, 
AVRDC did not receive support from the CGIAR as a whole. While its limited 
programme has been of high quality, budget constraints in a period of rising 
costs have forced it to curtail some parts of its initial programme. 
Furthermore, only a few nations have found it feasible to depute participants 
to its training programme. It has become increasingly clear that the AVRDC, 
in its present location, cannot alone meet the full global needs for 
leadership in tropical vegetable research. 
TAC has kept this topic on its agenda and has sponsored two field 
missions to study the subject. At its 17th meeting in September 1977 
TAC affirmed that further effort in tropical vegetable research merited 
first priority. This was reaffirmed in its priorities paper completed 
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at its 21st meeting in February 1979. An ad hoc Subcommittee under the -- 
chairmanship of Dr Ajibola-Taylor was set up and has reviewed the previous 
background and considered the various possible alternatives for addressing 
the subject, Other members of the Subcommittee were Dr G. Camus, 
Dr A. Blumenschein and Dr A.B. Joshi, and Dr E.Z. Arlidge as secretary. 
Dr J. Moomaw, Director of AVRDC, has been consulted frequently in the 
development of this proposal. 
A number of alternatives have been considered, The Subccmmittee, 
after studying these various alternatives, has suggested the creation of 
a small international centre at a k)w altitude tropical site in the Asian 
region with an international staff of about 16 senior scientists. The 
centre would be expected to develop strong cooperative linkages with AVRDC 
and national research programmes and put a heavy emphasis on training of 
scientists from cooperating institutions. It would assemble, develop, 
improve and share superior germplasm on selective high priority vegetable 
species among its cooperating institutions. 
TAC is unanimous in accordin;; high priority to tropical \.egetable 
research. It was not completely unanimous with respect to the form of 
implementation but a strong majoritlr endorsed the attached propcsal as 
a worthy one and as representing its best collective judgment. 
The proposal is commended to the CGIAR for its favourable consider- 
ation. 
Respectfully submitted, 3 
Chairman, TAC 
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PROPOSAL FOR THE CREATION OF AN INTERNATIONAL CENTRE FOR VEGETABLE RESEARCH 
WITHIN THE CGIAR SYSTEM 
I. INTRODUCTION 
1. This paper gives details of a proposed new international centre for 
research on tropical vegetables to be established under the sponsorship of 
the Consultative Group on International Agricultural Research (CGIAR). 
The proposal for a new centre represents the conclusions of the ad hoc -- 
TAC Subcommittee on Tropical Vegetable Research on the most suitab:Le organiza- 
tional form that additional international support for vegetable research for 
the benefit of tropical developing countries should take. TAC and its Vegetable 
Research Subcommittee have carefully examined a number of other possible 
alternatives. These have included: 
(4 the strengthening of individual national programmes; 
6) the establishment of a network amongst the existing 
national programmes; 
the use of existing IARCs; and 
the development of pilot research projects (up to 5 years' 
duration) with one base in S.S.E. Asia, one in Africa, 
and possibly one in Central/Latin America, under the 
governance of an International Council for Tropical 
Vegetable Research. 
2. To assist TAC in its deliberations on the needs of tropical vegetable 
research, two expert consultant missions were mounted. The first, the TAC 
Vegetable Research Appraisal Mission, reported to TAC at its 12th meeting 
(February 1976); the second, the TAC Vegetable Research Project Formulation 
Mission, reported to TAC at its 15th Meeting (February 1977). 
3. TAC is convinced that vegetables play a significant role in providing 
developing country populations, and especially the poorer sectors, with a 
better nutrition, and consequently believes that a substantially increased 
international research effort, particularly on those vegetables produced and 
consumed more in rural areas, is fully justified. 
4. On the basis of this conviction, TAC in its recent re-examination of 
priorities for international support to agricultural research ranked research 
on tropical vegetables clearly of first priority among new initiatives or 
activities recognized as filling the most important gaps in the established 
priority framework of the CGIAR system. 
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5. Throughout its deliberations, TAC has been kept fully aware of the 
activities and achievements of the Asian Vegetable Research and Development 
Centre (AVRDC). Dr J. Moomaw, Director of AVRDC, was in attendance at all 
meetings of the Subcommittee. Notwithstanding the important advances AVRDC 
has made in research on a number of vegetables, notably the tomato and 
Chinese cabbage, and the continuing role this centre can play in promoting 
a regional network, TAC strongly feels that a new initiative is urgently 
needed more specifically to address the problems of the production of 
vegetables consumed by the poorer people in lowland humid tropical areas. 
Future collaboration with AVRDC, whatever form it takes, would strengthen 
and reinforce this initiative. 
6. The name International Vegetable Research Institute for the Tropics 
(IVRIT), as originally coined by McClung (1974), is acceptable and is used 
hereinafter. 
II. RATIONALE OF THE PROPOSAL 
7. As part of its review of priorities for international support to 
agricultu::al research in developing ccuntries, TAC has adopted the following 
set of cr:lteria which serve to establish the rationale for considering CGIAR 
support to new activities: 
(2) 
(ii) 
(iii) 
(iv> 
(VI 
The commodity or activity should be of present or potential 
importance to a substantial segment of agriculture and people 
from several developing nations (diet, income, efficiency of 
production, etc.) 
There should be clear evidence that there is potential for 
substantial progress or improvement in productivity in the 
sector involved. 
There should be clear evidence that such improvement is now 
limited by deficiencies in presently available scientific 
technology and lack of the required information. 
There should be a good prospect that the development of new 
scientific information and technology on the subject has the 
potential and prospect of making important and significant 
contributions to the level and efficiency of production of 
the food or other commodity concerned, and thus contributing 
to the improved welfare of an important segment of population 
in the developing world. 
The proposal should address itself clearly and directly-to the 
solution of the critical problems now limiting improvement. 
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(vi> The proposal should be of such a nature that international 
(multilateral) support and attention is required. CGIAR 
multilateral support may be recommended only for those phases 
of the proposal which are collective endeavours in activities 
of common interest to a significant number of developing 
countries. 
(vii) The proposal should contribute as far as possible to an 
equitable access to agricultural research benefits among 
different income groups in developing countries. 
8. The Subcommittee has carefully examined these criteria in the context 
of the proposal for a new international centre for tropical vegetable 
research. The Subcommittee finds that every criterion is fully satisfied on 
the basis of the following considerations. 
A. Importance of Vegetables in the Diets of People 
9. Vegetables, of one kind or another, are consumed by most people in 
tropical developing countries. They make two very important contributions 
to tropical diets: (a) they enrich the diet with nutrients, particularly 
essential vitamins and minerals and provide fibre to aid digestion; and 
(b) they render staple foods more palatable thus increasing the total intake 
of food. The most important factor J.s the improvement of the nutritive value 
of the diet as was emphasized by nutritionists in all countries visited by 
the TAC iregetable Research Appraisal 'Mission. The significantly higher 
content of minerals and vitamins in Tregetables as compared to starchy foods 
(cereals or root crops) and pulses is revealed in Table 1 (Annex I). The 
dark green leaf vegetables, for example, are clearly very valuable sources 
of calcium, iron, carotene (Vitamin A), and Vitamin C. Table 5 provides 
data on the average nutritive value cbf twenty-five of the more important 
vegetables consumed in tropical deve:.oping countries, and Table 6 on their 
potential yield in terms of average rtutritive value (ANV) per square metre 
of land per day. 
10. The value of vegetables, particularly green leaf vegetables, in 
providing adequate amounts of Vitamin A is stressed by many nutritionists 
(Table 1). However, while the TAC Vegetable Research Appraisal Mission 
found that some green leaf vegetables were consumed by the rural people in 
the countries they visited, Vitamin A-deficiency disorders, such as 
xerophthalmia, appear to be the most important amongst many rural popula- 
tions. This indicates the need for increased consumption levels of 
improved quality vegetables. 
11. Many of the green leaf vegetables have significant protein content. 
More especially they are recognized as providing a better balance than 
cereals of the essential amino acids, which is important in diets low in 
animal protein (e.g. the diets of most people in S.E. Asia predominantly 
based on rice). 
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12. Data on the production and consumption of vegetables in tropical 
developing countries are scarce, and particularly is this true of vegetables 
consumed by rural populations. Such lack of data has limited TAC's efforts 
to obtain a balanced viewpoint of the importance of vegetables relative to 
other food commodities. Grubben (1977) has attempted to provide a better 
picture of the production and consumption of tropical vegetables (Tables 2 
and 3 in Annex I). Among the vegetables produced in developing countries, 
tomato, cucurbits, green leaf vegetables and eggplant are clearly the most 
important. Their annual estimated production of respectively 12.5, 12.1, 
11.7 and 8.9 M metric tons may be compared with that of potatoes which in 
1977 was 27.7 M metric tons (PA0 Production Yearbook 1977). Table 4 shows 
the relative importance of vegetables in daily food consumption in a number 
of tropical developing countries. 
13. The main conclusion from the data presented in Tables 1 to 6 of 
Annex I is that vegetables are vitally important in the diets of najority 
of people in developing countries and notwithstanding regional differences 
in prefe;:ences for types of vegetables, there is a real need for 3 substantial 
increase in the present average daily consumption. 
B. Equity in Benefits from Research 
14. Bt:cause vegetables can be successfully grown by a number of producers 
in widel:? differing income groups (commercial/market gardener, cropping 
systems farmer, or home gardener) it appears that the benefits fr2m research 
on tropilzal vegetables may be equitably accessible to a wider range of the 
populaticjn than for most other crops. 
15. Vl?getable farmers often earn figher incomes than most other types of 
farmer due to their intensive land use and their risk reduction tlrough 
crop diversification. The TAC Vegeteble Research Appraisal Mission had 
found that in Thailand, for example, more and more rice farmers were 
changing to vegetable-growing. A recent study by AVRDC showed that in 
Taiwan low-price root crops have given way to high-price vegetables. 
16. In most cases, vegetable-growing is labour intensive and increased 
vegetable production, particularly within cropping systems, can have 
important benefits in providing employment in rural areas. Also vegetable 
marketing systems involve many intermediaries which create employment 
opportunities in urban areas. 
17. However, the main benefits will probably accrue from the improved 
nutrition resulting from increased consumption of better quality vegetables. 
The mere prevention or reduction of xerophthalmia in children in many areas 
by increased intakes of Vitamin A-rich vegetables could far outweigh any 
economic benefit. Although it is intended that rural populations will 
receive most benefits in this way, it is expected that urban populations, 
particularly in the rapidly expanding cities throughout the developing 
world, will benefit from an increased volume of vegetables, particularly 
green leaf vegetables, to the urban markets. 
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C. Potential for Substantial Progress on Improvement in 
Tropical Vegetable Production 
18. Relatively little sustained research has been carried out on tropical 
vegetables of developing countries. The following examples, however, serve 
to illustrate that there is considerable potential for new or improved 
technologies towards increased production of tropical vegetables. 
19. AVRDC has made a major advance in the production of a heat tolerant 
tomato which yields well in tropical lowland conditions and has gaod resistance 
to diseases particularly bacterial wilt. The recent international tomato 
symposium heralded the successful outcome of AVRDC's work on this crop. 
20. The recent development by Japanese plant breeders of well-adapted 
common cabbage hybrids for tropical environments has dramatically changed 
the production potential for this crc'p. AVRDC has initiated a programme to 
provide simialrly adapted varieties c'f the popular Chinese cabbage. 
In India, vegetable breeders have identified a number of high-yielding Fl 
hybrid c'lmbinations in tomato, eggplz.nt, bottlegourd and okra. 
21. Wi>rk at IITA to improve the yield of Celosia, a member of the amaranth 
family, -.las resulted in average fresh yields of 70 tons per ha in four harvests 
of the green leaves in 119 days. ApErt from the extremely valuable amounts 
of vitamins and minerals, this yield gives a protein production of about 
10 kg/ha/day which is in the range of the grain legumes (e.g. soyabean). 
Deutsch (1977) in his studies at AVRIC on Amaranthus found that protein 
production of the best lines average< 11 kg/ha/day and there was evidence 
that wit1 higher soil fertility and Ilant density, this production could 
be doubl,?d. Deutsch also found that Amaranthus produced more edible yield 
than oth#?r popular leaf vegetables as Chinese cabbage, water spinach, kale 
and swee: potato vine tips, and on fresh weight basis had twice as much 
calcium, iron and protein contents. 
22. The U.S. National Academy of ,C ciences has drawn attention to a 
number of presently underutilized veg,etables of which the winged bean 
(Psophocarpus tetragonolobus) shows considerable promise because of its -- 
edible tubers and its highly proteinaceous leaves and green pods. The 
success of the international workshop on the winged bean, held in Manila 
in January 1978, demonstrates the general growing interest in the improve- 
ment of this underutilized plant. The consensus at this meeting, based on 
the field and laboratory tests and investigations so far reported upon, 
was that the potential of the winged bean is far greater than previously 
recognized. 
23. These above few examples clearly indicate the potential for 
substantial improvement in tropical vegetable production. 
D. Present Limitations and Critical Problems of Vegetable Research 
24. As pointed out in the Introduction, TAC believes that substantially 
increased international support to research on tropical vegetables is 
justified, The TAC Vegetable Research Appraisal Mission concluded that 
whilst some research on vegetables is being done in many countries, it is 
generally quite inadequate - in scope, depth and organisation - to meet the 
needs for improved production. 
25. The low priority hitherto given to vegetable research in rnttional 
programmes is understandable on the grounds that most countries' primary 
concern has been increased production of basic foodstuffs. However, the 
opportunities for growing vegetables for export and the increase<1 awareness 
of their contribution to a balanced and healthy diet has focused attention 
on research needs and resulted in sone recent improvements in re!;earch 
capability. 
26. The principal technical constraints to increased vegetable production 
and consumption in tropical developing countries are well documelkted. 
Of the most importance are poor supplies of seed, both in qualitlr and 
quantity, and the difficulty of controlling pests and diseases. Other 
problems relate to the strong seasonslity of many vegetables whit:h has 
important consequences in relation to sowing dates versus variet:r, storage 
and preservation. 
27. It is also clearly recognised that a further key constrainl: lies in 
the ability of most national programnes to produce good seed in :;ufficient 
quantiti.es and have it distributed to growers. The development or 
strengtltening of seed multiplication programmes at national levee will 
be an inlportant aspect in ensuring a successful outcome to IVRIT s cooperative 
programrles. However, this problem and those related to reducing post-harvest 
losses of vegetables are regarded as coming more within the mandiite of 
bilateral and multilateral technical assistance programmes. 
28. Both the potential usefulness and the need for research at the inter- 
national level have been shown by the work of AVRDC and the international 
centres as discussed in section C above. The importance of vegetable crops 
in cropping systems has been demonstrated at IRRI and IITA and both centres 
have done some research on these crops to learn of their relative importance 
in the total food production of different cropping systems and of how they 
can best be fitted into systems based on staple cereal or root crops. 
However, in the TAC quinquennial reviews of these centres, the review panels 
recommended that they should concentrate on a limited number of well-chosen 
characteristic crop combinations or sequences, More specifically the IITA 
review panel, while recognizing the interest of the work on vegetables as 
important components of farming systems in the humid/subhumid tropics, 
recommended that vegetable breeding work should cease. The panel suggested 
that other vegetable research institutes such as the Nigerian Institute for 
Horticultural Research could offer advice and materials for IITA's use. 
29. The advances in vegetable research made by AVRDC demonstrate the 
opportunities which can accrue from a well-focused, long-term programme. 
However, because of its location in Taiwan, AVRDC is constrained and in 
spite of efforts to expand support for the work of the centre, available 
resources have declined slightly and may not meet future basic needs. 
Consequently, it is limited in its training programmes, for example, even 
though there is a dearth of trained vegetable research workers in most 
developing countries. Its outreach programmes are limited to a Yew 
countries and its staff recruitment is also limited. Both the orientation 
of its programme and its crop priorities are influenced by its Location, 
and donot coincide with those of the TAC. 
30. Apart from their nutritive value, a particular attribute 0.: most 
tropical vegetables is that one or another can be grown almost any time 
of the year, that is, either during the rainy season or during dry periods, 
under irrigation, provided water supplies are favourable. An additional 
attribute is that many vegetables are adapted to both small- and large-scale 
production. These attributes coupled with the potential for hign yields 
per unit area of land and fair degree of flexibility in time of planting 
and harvest relative to consumptive use demands make vegetables ;;enerally 
high-va:Lue crops, Their production thus justifies maintenance of high 
levels of soil fertility and labour intensity, Such conditions isuggest 
therefore that the opportunities for wide application of improve,1 
technology are good. 
E, The Need for Internationsl Support 
31. Although the TAC Vegetable Research Appraisal Mission had noted 
that in every country it visited there was an increasing demand for 
vegetables and that all countries were gradually placing higher Ijriority 
on the research needs of vegetable production, it concluded that there 
was still a clear need for international support to research on rropical 
vegetables. TAC strongly supports the reasons given by the Mission 
on the need for an international vegetable programme. These are 
as follows: 
(j-1 International programmes are in a better position than 
national programmes to do research on those vegetables 
which are at present of less commercial importance but 
of great nutritional value to the masses of people. 
(ii) The large number of species used as vegetables makes it 
difficult for national programmes to get enough support 
to have effective programmes on most of them, whereas the 
combined area planted with a given species in the 
tropics as a whole can justify an international effort,' 
It is, therefore, more economic and efficient to assemble 
and evaluate the germplasm collections needed for the 
improvement of each species at an international level. 
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(iii) Research on disease and insect resistance is more urgently 
needed in the tropics than elsewhere and yet this is where 
it is lagging because it is beyond the capabilities of most 
of the present-day national programmes. The benefits of 
resistance to one pest are often not realized because several 
others may be nearly as serious. Only through coordinated 
international effort is the required multiple resistance 
likely to be attained. 
(iv> International research could help provide continuity of 
effort which is often lacking in national programmes by 
providing training both in the research and production 
fields, by giving information and experimental materials 
to new and inexperienced people, and by providing a planning 
framework for organizing programmes. 
32. The problem of the erosion of the genetic resources and conservation 
needs of important vegetable species has been recognized by the International 
Board for Plant Genetic Resources (IBPGR). In 1976 IBPGR commissioned the 
Royal Tropical Institute of the Netherlands to produce a consultant's report 
on vegetable genetic resources with special reference to tropical vegetables. 
More recently (24-25 January 1979), the IBPGR has convened an Expert Consult- 
ation at the National Vegetable Research Station, Wellesbourne, U.K., to 
consider what action was required to augment current activities in genetic 
resources of tropical vegetables. The Consultation considered the priorities 
among the vegetable species for genetic resources work and initiated the 
development of action plans for the collection and conservation of the first 
order priority species. 
33. The Consultation recognized that national institutions in the tropical 
countries apparently would not be able to cope with the genetic resources 
work necessary and, in addition, there were several constraints to the 
practical availability of germplasm material from existing collections. 
34. TAC reiterates that a new research centre of international status 
is required. The success of the existing IARCs indicates that a successful 
research venture on the constraints which similarly reduce production of a 
commodity in a number of developing countries requires a "critical mass" 
of well-trained and well-equipped scientists working together with a common 
goal. Also, the experiences of the IARCs are that a well-balanced inter- 
disciplinary team approach is needed to adequately study and understand the 
constraints to production and develop new or improved technologies to over- 
come, or at least, lessen these constraints. There appears to be no 
alternative way of achieving a "critical mass" of scientists in well-balanced 
interdisciplinary teams at the standard of expertise required, other than by 
an international centre of the CGIAR type. 
35. TAC, however, emphasizes that in the development of IVKIT, very 
careful consideration should be given to the ways and means of making the 
fullest possible use of AVRDC and regional/national agricultural institrl- 
tions in complementing the research and training prcgrammes of IVRIT. 
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III. SELECTION OF PRIORITY VEGETABLE SPECIES 
FOR RESEARCH 
36. The two TAC vegetable research missions determined priorities for 
research amongst the different vegetable species, the second, the 
Vegetable Research Project Formulation Mission revising the priorities 
recommended by the first to include priorities for the Africa region as 
well as those for Asia. In the RTI report to IBPGR on Tropical Vegetables 
and their Genetic Resources (Grubben, 1977) the list of tropical vegetable 
species which have been rated highest priority for research and breeding 
corresponds closely to the first priority list of the TAC Mission. 
37. On the basis of this information, the TAG Subcommittee drecw up the 
following table which lists those tropical vegetables having first priority 
for international research in, or for the lowland humid tropics oE developing 
countries. These vegetables are grouped as green leaf, leguminous;, solanaceous, 
and other vegetables. For purposes of indicating the relative importance of 
the different vegetables in the list, the Subcommittee assigned ratings to 
factors I)f socio-economic and nutritional importance as well as to potential 
for improvement (yield, quality, etc.) and present level of research. These 
ratings .xe based on data in Grubben (1977) and the Subcommittee's own 
knowledge?. 
38. Although the Subcommittee was aware that both IITA and ICRISAT are 
working on Vigna unguiculata as a griin legume (cow pea), it believed that 
there is considerable scope for reseE..rch on this plant as a vegetable. 
The Subcommittee also recognized the present high level of research on the 
tomato, especially AVRDC's work on tropicalization of this important 
vegetable. It was led to understand that AVRDC will continue to lead the 
international research programme on tomato. Likewise AVRDC will continue 
its research on the Chinese cabbage (Brassica chinensis). It is expected 
also that the Japanese research workers will continue their studies on 
hybrid brassica varieties. 
Vegetable Type - 
A . 
B. 
C. 
D. 
Green leaf vegetables 
Amaranthus spp. 
(amaranth or Chinese spinach) 
Celosia spp. 
(cock's comb) 
Ipomoea aquatica 
(kangkong) 
Bassella alba 
(Ceylonoxdian spinach) 
Corchorus olitorius 
(jute mallow) 
Leguminous vegetables 
Dolichos lablab _______ 
(hyacinth bean) 
Psophocarpus -- tetragc,nolobus 
(winged &an) 
.- 
w unguiculata 
(yardlong bean) 
Solanaceous vegetables 
Lycopersicon esculentum 
(tomato) 
Capsicum spp. 
(sweet and hot peppers) 
Solanum melongena 
(eggplant) 
Other vegetables 
Abelmoschus esculentus 
(okra) 
Brassica spp, 
(cabbages) 
Cucurbita spp. 
(pumpkins and squashes) 
Allium spp. 
(onionS) 
FIRST PRIORITY VEGETABLES SUGGESTED FOR INTERNATIONAL RESEPKCH --- 
General 
Economic Geographic Protein Mineral Vitamin Poi+ntial Present level 
Value Distribution Content Content Content for Improvement of Research 
5 
4 
3 
4 
5 
4 3-4 
4 3-4 
4 3 
4 2 
5 4 
5 
5 
45 
2 
4 
4 
2.3 3 
3-4 4 
3 4 
1 2-3 
2-3 
1 
2 2 
4 4 
1 2 
2-3 3 4 
2-3 2 
2 3 
1 2 
- -_ 
Ranking numbers used in table: 5 - very high 
4 - high 2 - low 
3 - medium 1 - very low 
l-2 
1 
1 
1 
1 
2 
2 
4 
5 
2 
L 
1 
4 
2 
4 
..-.-- ___ 
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IV. DETAILS OF THE PROPOSED INTERNATIONAL VEGETABLE RESEARCH 
INSTITUTE FOR THE TROPICS 
A. Main Objective and Functions 
39. The main objective of IVRIT will be the development of technologies 
which will lead to the increased production of cheaper, high quality 
vegetables for local consumption and thereby improve the nutritional quality 
of the diets of underprivileged peoples in tropical developing countries, 
40. IVRIT's principal functions will be: 
(5) 
(ii) 
(iii) 
(iv> 
(VI 
(vi) 
(vii) 
to act as the primary repository in a developing country 
for the storage and conservation of the genetic diversity 
within selected tropical vegetable species; 
to conduct research leading to improved technologies 
which will result in a significant increase in the 
production and consumption, at a lower cost, of high 
quality vegetables; 
to initiate cooperative research programme with national 
and/or regional institutions, to encourage improved 
capacity in such institutions and to develop projects 
for the widespread testing and application of improved 
technologies from such programmes and institutions; 
to undertake training specifically designed to strengthen 
national research capability in vegetable production. 
Such training should provide a basis for application 
of modern research methodology to the more site-specific 
problems in both pre- and post-harvest vegetable 
production; 
to collaborate with other IARCs in the utilization of 
vegetables in improved cropping/farming systems; 
to act as a centre for exchange of information readily 
accessible to all potential users on the various aspects 
of the production and consumption of tropical vegetables 
in developing countri.es; 
to act as a centre for the convening of international 
conferences, and other seminars on tropical vegetable 
research and development. 
B. IVRIT Target Beneficiaries 
41. IVRIT will have as its main target beneficiaries the very small vege- 
table producers made up principally of resource-poor farmers and kitchen 
gardeners in rural areas. However, it is recognized that a good part of the 
technology developed by WRIT, particularly improved varieties of solanaceous 
and leguminous vegetables, will have application in both market gardens which 
serve urban areas and commercial enterprises which are oriented to exportable 
ve-getables. A substantial advantage can be provided to the urban poor by 
developing higher yields of vegetables to keep prices at reasonable levels 
in the market while permitting higher incomes to the producers. 
42. Vegetable production is normally labor intensive and their production 
provides jobs in rural areas. In addition, the processing, packing and 
transport of vegetables or vegetable products also generate substantial 
employment opportunities. 
C. Mandate of IVRIT 
43. The following mandate is proposed for IVRIT: 
The mandate of IVRIT shall be to conduct research 
development and training on selected vegetables for the 
tropical developing countries of the world and in particular 
in relation to germplasm collf:ction, storage and distribution, 
vegetable improvement, production, management, documentation 
and information dissemination and exchange, training and 
cooperation. 
D. Programme Activities 
44. Tae following specific prograrjme activities are recommended as 
appropriate for IVRIT. 
(i) Germplasm collect;.on, storage and distribution 
45. IJRIT, in consultation with artd assisted by the IBPGR, will have 
primary responsibility for organizing: worldwide collections and storage of 
the broad groups of vegetables listetl in the above table. 
46. IBPGR will also be expected tc~ advise on appropriate locations for 
storage of duplicates of basic collec:tions of the more important species. 
In this connection the IARCs (particularly CIAT, IRRI and IITA) will be 
expected to assist in storing vegetable germplasm which is used in cropping 
systems research. Developed country institutions such as the National 
Vegetable Research Institute, Wellesborne, England, might also provide 
permanent storage facilities. 
(ii) Crop improvement 
47. This programme will be primarily concerned with the evaluation of 
germplasm and breeding improved varieties for increased yield, high nutri- 
tional quality, and resistance to pests and diseases. Initially, emphasis 
will be placed on screening, selection and testing of existing cultivers 
but as the programme develops there will be increasing attention to breeding 
for improvement for increased yield and disease/pest resistance and improved 
quality. 
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45. Four subprogrammes will be organized according to the main classes 
of vegetables as defined in the above table, that is: (a) leaf vegetables, 
(b) leguminous vegetables, (c) solanaceous vegetables, (d) other vegetables. 
TAC recommends that the following nine vegetables be considered for inclusion 
in the crop improvement programme: 
Amaranthus (Amaranthus spp.), sokoyokoto (Celosia argentea), 
and jute mallow (Corchorus olitorius) of the green leaf vegetables; 
winged bean (Psophocarpus tetragonolobus) and hyacinth bean 
(Dolichos lalab) of the leguminous vegetables; sweet and hot 
peppers (Capsicum spp.) and eggplant (Solanum melongena) of the 
solanaceous vegetables; and amongst other vegetables okra 
(Abelmoschus esculentus) and onions (Allium spp.) 
Of these TAC would give a lower priority to the hyacinth bean, egglllant and 
onions. 
(iii) Crops environment .xnd management 
49. This programme will be operated on a multidisciplinary basi>., and 
will integrate the crop production practices so as to make a direcr: socio- 
economic impact on the vegetable producers and consumers. The proi;ramme 
shall therefore include research on crop management, climate/soil/l,lant/water 
relations, pesticide residues, consumer acceptability, nutritional value, 
and economics. 
50. The main objectives of this prozramme will be to develop cu..tural 
practices which will improve the quality of vegetables to consumer::, 
maximize returns to producers, and minimize environmental hazards. 
An import;.nt activity will be the evaluation of vegetables for inc..usion 
in the crcpping systems of staple ceresl (e.g. rice, maize) and root crops 
(e.g. cascava). The horticulturist in charge will be expected to c:ollaborate 
closely with research workers at the other IARCs (CIAT, IITA, and :RRI). 
51. It is recommended that research on nutritional value be carlTied out 
through contractual arrangements with AVRDC and other appropriate yesearch 
institutions. 
(iv) Documentation and information 
52. Due to the lack of organized information on the various aspects of 
vegetable research, production and consumption in most developing countries, 
an essential part of IVRIT's programme will be to quickly build up a 
documentation centre and information service. This will include the 
establishment of an international standard library. IVRIT should draw 
upon the resources of AVRDC to the fullest extent possible in developing 
its programme, as well as the established IARCs, and international agencies 
such as FAO, and the national programmes. 
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(VI Training, seminars and conferences 
53. In view of the generally weak state of vegetable research in a large 
number of developing countries, the early establishment of a strong training 
programme at IVRIT will have high priority. It will be necessary for the 
centre to initially concentrate on training post-graduate research workers 
towards strengthening national capability in vegetable research, but later 
training in aspects of vegetable production will need to be covered. Also 
full use should be made of post-doctoral fellowships to augment the IVRIT 
research staff, particularly in its formative stage. 
54. It is anticipated that international workshops and conferences on 
aspects of IVRIT's research programmes will be convened within the first 
two years of establishment to provide guidance to IVRIT's own programme. 
(vi) Cooperative programmes 
(a) with national institutions 
55. As soon as the Centre is created contacts should be established with 
the national research organizations interested in vegetable crops to develop 
cooperative programmes that will not only permit the formal movement of 
information and materials but also provide a basis for more efficient and 
economic testing of the materials produced in many locations at the same 
time, and to seek the participation of the national institutions in the 
activities of the networks. 
56. Recently, both in S/SE Asia and Central America, there have been 
proposals put forward to develop regional networks. That in S/SE Asia was 
proposed as a joint AVRDC/SEARCA initiative at the Workshop on Pre- and 
Post-Harvest Vegetable Technology in Asia (February 1977). 
57. Through these and other networks, it is visualized that certain of 
the national programmes will take responsibility for the conduct of those 
aspects of the research that require environmental conditions, personnel, 
or facilities different from those of IVRIT. 
58. In view of the good possibilities for bilateral and multilateral 
support to strengthening these vegetable research and development networks 
and their potential value to IVRIT in its cooperative programme, it is 
suggested that IVRIT should devote attention to cooperation both at the 
regional and national level. 
(b) with AVRDC 
59. TAG recommends close collaboration between IVRIT and AVRDC. It is 
anticipated that frequent consultation both at the management,level and 
scientist-to-scientist collaboration within disciplines on technical 
problems, will occur. Joint participation in conferences and mutual 
cooperation on training programmes are viewed as important and appropriate. 
Each Centre should be freely available to the other as a testing location 
for variety, management, pest control and other trials. 
14 
cc> with other IARCs 
60. IVRIT will be expected to develop strong collaborative programmes 
with existing IARCs to further evaluate the role of vegetables in cropping/ 
farming systems, and develop and test improved varieties specifically for 
their use. 
Cd) with international agencies and institutions 
in developed countries 
61. Early in its formation IVRIT should establish working relations with 
FAO which plays an active role in national vegetable research, extension 
and training projects and therefore would be able to assist IVRIT in its 
international cooperative programmes and in developing regional nettdorks. 
62. Similarly, WRIT will benefit from early establishment of formal 
relations with a number of CG donors having vegetable research institutions 
and able to offer services and/or advice (e.g. the National Vegetable 
Research Institute in England and Royal Tropical Institute in the Netherlands). 
E. Staffing 
63. Taking into account the experience of AVRDC and the anticipated close 
collaboration between IVRIT and AVRDC, and active support from the stronger 
national programmes, the following staffing for IVRIT of senior administrative 
and scientific officers (international staff) is recommended: 
Administrative 
Director 
Associate Director 
Executive Officer 
Senior scientific staff 
Genetic resources officer 
Plant breeder (solanaceous vegetables) 
Plant breeder (green leaf vegetables) 
Plant breeder (leguminous and other vegetables) 
Plant pathologist (fungal and bacterial diseases) 
Plant pathologist (viral diseases) 
Entomologist 
Nematologist 
Agronomist (general crop management and cropping systems) 
Agronomist (cooperative programmes) 
Production economist 
Training officer 
Information officer 
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64. The foregoing 16 senior officers (international staff) would provide 
a critical mass to carry out the programme of activities outlined in D above. 
As emphasis will initially be given to collecting, screening and evaluating 
existing germplasm, the relative balance of plant breeders to agronomists 
will need careful consideration. 
65. Details of the support staff are given in Annex II. This staffing 
requirement is based on the estimates given by McClung (1974), except that 
the number of research assistants has been reduced to give a 4:l ratio to 
senior scientific staff, that is, a total of about 50 research assistants. 
66. A summary of the estimated annual core budget for IVRIT is given in 
section G. Details of the recurrent expenditure including a breakdown of 
staffing costs at 1978 values are given in Annex II. 
F. Building and Other Capital Expenditures -- 
67. It is proposed that suitable new buildings be erected at the chosen 
location for the development of IVRIT. It is expected that the land and 
water requirements (about 150 hectares of' land with adequate irrigation 
water at the headquarters site) will be provided by the host government 
at a nominal rent. 
68. It is recommended that emphasis be given to simplicity and 
functionality in the design of the IVRIT buildings thus enabling them to 
be constructed in a relatively short time span and at moderate cost. 
69. Details of the estimated capital expenditure are given in Annex II. 
The space requirements for the administr;ltion and laboratory building, 
service building,, and cafeteria-dormitory building are based on those 
proposed by YcClung (1974) but adjusted 1.0 bring them into line with the 
recommendations of the CG Secretariat (February 1976) for budgeting and 
accounting procedures and practices of tlie IARCs. 
70. In vi-w of rising costs and the general realization of the disadvantages 
of on-campus housing at international centres, no allowance has been made for 
the provision of senior staff housing at WRIT. It is expected that a site 
will be chosen in reasonably close proximity to a large town or city which 
offers suitable accommodation to international staff. 
G. Budgetary Requirements of IVRIT 
71. The estimated budgetary requirements of IVRIT at 1978 values are 
$2.855 M for recurrent expenditures and $4.505 M for capital expenditures. 
The capital expenditure will be phased over about two years in which period 
it is hoped the buildings can be constructed, land developed and equipment 
purchased. Also the full annual operating costs are not likely to be 
required until the first year of the second biennial budget when the projected 
staffing fill rate is reached. 
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72. In the breakdown of cost estimates given in Annex II, the average 1978 
values for IARC expenditures are used. At this stage, no attempt has been 
made to indicate possible inflationary increases or to give comparative 
cost estimates for the possible countries which could host IVRIT. Costs are 
based on World Bank estimates averaged for a number of countries in S/SE Asia. 
H. Governance of IVRIT 
73. It is proposed that IVRIT be governed by an international board of 
trustees of twelve members. Three members will be ex oficio; the Director 
of IVRIT, a top-ranking agricultural official in the host country, and the 
Chairman of the Board of Trustees of AVRDC.1 In addition, three members 
will be nominated by the CGIAR; the remaining six members would be nominated 
by the Board from among the international scientific community. 
74. As is usual with existing IARCs, the Board will be a self-perpetuating 
body with members, other than those who are ex oficio, elected initially for -- 
two, three or four years. Thereafter each member will be eligible for election 
to a three-year team but for not more than two consecutive terms. 
75. The Board will meet at least annually and apart from acting as trustee 
of the funds, will be responsible for review and approval of the annual 
programme and budget of WRIT, and report to TAC and the CGIAR in accordance 
with standard practice. The Board will also approve the appointment of senior 
staff recommended by the Director. 
I. Implementation of the Proposal to Establish WRIT 
76. Following approval of the proposal by the CGIAR, the usual procedure 
will be adopted for the establishment of new centres. This is as follows: 
(i) Under the guidance of the Chairman of the CGIAR 
interested donors will form an IVRIT Subcommittee 
whose main functions will be to appoint an Execut:ing 
Agency and the inaugural Chairman and members of the 
Board of Trustees. The Subcommittee, assisted by the 
Executing Agency, will also submit names of candidates 
who may be among those considered by the Board for 
selection of the Director of IVRIT. 
(ii) The Executing Agency will be charged with preparing a 
document setting out the mandate of the institute and 
details of programme and budget over the first 3 Tears; 
select the most appropriate country and site for the 
location of IVRIT, and enter into negotiations with the 
selected host country, draw up the charter and arrange 
for the signing of the necessary legal documents to 
allow IVRIT to operate as a recognized international 
centre with privileges and immunities normally accorded 
diplomatic corps or United Nations projects. 
1 It is anticipated that a reciprocal arrangement for representation 
on the Board of AVRDC will be welcome. 
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J. Selection of the Location of IVRIT 
77. In keeping with the recommendation of the TAC Vegetable Research 
Appraisal Mission, which was endorsed by TAC itself, a location in South 
or S. East Asia is regarded as the most appropriate for this new centre. 
This is not only because of the size and density of the population in the 
region but also because of importance placed on vegetables in the diets of 
the peoples in the region and consequently the notable tradition of 
vegetable-growing in all the countries. 
78. The following are the suggested criteria for selection of a suitable 
location in S/SE Asia: 
(a> A lowland tropical location with well-defined wet 
and dry seasons in order that responses under both 
humid and drought conditions can be determined, 
i.e. a location between 15ON and 15OS; altitude of 
not more than 200 m; and annual precipitation of 
between 1000-2000 mm. 
(b) Access to locations with a range of altitudes to 
provide different temperature regimes. 
cc> For the IVRIT headquarters site, the Government of the 
country should be willing to make available at nominal 
rent approximately 150 hectares of good agricultural 
land suitable for intensive vegetable production 
(flat to gently sloping land with well-drained friable, 
fertile soil), and able to assure a good quality water 
supply which can meet demands for stress periods and 
during the dry season. 
Cd) A country with a tradition of good and diverse 
vegetable growing. 
(e> A location preferably near a strong faculty of agri- 
culture or agricultural research station where 
cooperative programmes of graduate study might be 
developed. 
79. In addition to these specific points, there are several generally 
accepted criteria for the selection of a site of an international centre 
such as: 
(i> A country with a government interested in being a host 
to a centre, willing to facilitate the entry of scientists 
and the supplies, equipment, and other resources, 
including seeds, that they require. 
(ii) A location offering housing facilities, schools, medical 
services, and cultural activities adequate to attract 
international scientists. 
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(iii) Accepted international standard communication and 
travel facilities. 
80. The TAC Subcommittee had noted that TAC missions have recognized 
the following countries as possible locations for an international programme 
on tropical vegetable research - Bangladesh, India, Indonesia, Malaysia, 
Philippines, Sri Lanka, and Thailand. 
81. However, the Subcommittee felt that it is not in a position to make 
a firm recommendation on the country of location of IVRIT and suggested 
that this be left to the Executing Agency appointed by CGIAR. 
* 3; * 
ANNEX I 
TABLES GIVING DATA FOR ANNUAL PRODUCTION, CONSUMPTION AND NUTRITIVE VALUE 
OF VEGETABLES 
Table 1: Composition of some vegetables compared with pulses and starchy 
foods. 
Table 2: Annual production and consumption of vegetables in the 
major regions of the world. 
Table 3: Estimated daily vegetable consumption and annual production 
in developed, centrally planned and developing countries. 
Table 4: Average daily intake of food (g per capita) reported in 
various surveys. 
Table 5: Average nutritive value for vegetables. 
Table 6: Potential yield of valuable nutrients from vegetables. 
Note on Tables 4 and 5 
ANV stands for 'Average Nutritive Value'. 
This is derived from the equation: 
ANV = g protein + g fibre + mgCa + mgFe + mg carotene + mg Vit.C 
5 100 2 40 
It is a formula developed by Rinno (1965) for estimating the 
so--called 'Essential Factor of Nutritive Value'. Grubben (1977) 
regards ANV as giving a suitable picture of the relative dietary 
importance of different vegetables. 
Table 1 Mineral and Vitamin content of some vegetables, compared with 
pulses and starchy foods. Extracted from PLATT (1975). 
Requirements for an adult man (5.5 kg) from FAO/WHO standards 
for East Asia; protein biol, val, 60% 
product 
per 100 g of edible portion 
Ribo- 
dry calcium iron carotene Thiamine flavin niacin Vitamin C 
matter mg mg mg mg mg mg mg 
starchy basic food 
maize 88 12 2.5 0 0.35 0.13 2.0 0 
rice 88 10 2.0 0 0.25 0.05 2.0 0 
cassava 40 25 1.0 0 0.07 0.03 0.7 30 
sweet potato 30 25 1.0 0.06 0.10 0.04 0.7 30 
pulses 
groundnut 55 30 1.5 0 0.50 0.10 10.0 10 
cowpea 90 90 5.0 0.01 0.90 0.15 2.0 9 
vegetables 
dark-green leaves 15 250 4.0 1.80 0.10 0.30 1.5 100 
tomato 6 5 0.4 0.15 0.06 0.04 0.7 25 
okra 10 70 1.0 0.09 0.10 0.10 1.0 25 
green beans in pod 10 50 1.4 0.12 0.08 0.12 0.5 20 
Daily requirements 500 9 1.5 1.0 1.5 17 30 
Table 2 
1 
total world 
production 
x 106 t 
productlon az?d zcntcmpfion of vegetables 
major region8 of the world, 
.’ 
2 3 4 3 
population consumption consumption total vorld 
x 106 ‘kg/head kg/head 
production 
x 106 c 
World total 282.3 3906 58 57 252 .o 
Deve lo’ped 88.0 750 
North America 23.4 233 
Western Europe 46.3 365 
Oqeania 1.4 lb 
Other 14.9 134 
94 81 73.3 
86 
102 
Developing 96.7 1928 
Africa 9.4 304 
America 11.6 317 
S.W. and C. Asia ~24.4 193 
Asia (other areas) 51.0 1109 
Centrally planned 97.6 1228 
Asia 57.4 868 
Europe, USSR 40.2 360 
60 37 87.9 
25 25 9.5 
30 22 8.7 
102 14.3 
37 
zx 
55.7 
64 88.6 
Column: (1) and (2) : FAO production yearbook 1974. Rome, 1975. 
(3) estimated (l)/(2) x 080. About 20% is lost ae vast8 or ured for reed. 
(4) estimated average of nutrional survevs (net Intake, edible portion) see table% 
(5) estimated (4) x (2) x 1.25 see table 3. 
Source : G J N Grubben, The Tropical Vegetables and their Genetic Resources. IBPGR tb& 77/23 
Table 3 Estimated daily vegetable eonsur:ytion (g per head, net intake, raw edible product) 
and annual production in develoied, centrally planned and developing countries. 
developing countries c. planned 
c0Ilntrif.s 
production 
x 106 t 
consumption glcaputlday produc- 
SW/ Other tion 
Africa America C.Asia areas 6 mean x 10 t 
type of 
vegetable 
4 11.6 
3 1.0 
2 0.7 
6 5.5 
8 6.2 
9 6.5 
4 4.8 
3 1.0 
5 5.1 
3 1.0 
1 0.3 
9 3.1 
3 1.0 
9 3.1 
0 0 
5 5.1 
0 6.8 
1 3.8 
7 2.4 
6 2.1 
1 3.8 
1 0.3 
0 0 
1 0.3 
85 
90 
90 
85 
85 
85 
85 
80 
90 
85 
95 
75 
85 
85 
85 
75 
85 
75 
80 
80 
65 
95 
14.3 9 11 
1.3 6 7 
0.8 2 2 
6. 7 3 8 
7.6 
8.0 
5.9 
1.3 
6.3 
3 
2 
5 19 4 
6 12 7 
1 4 1 
1 2 4 
2 14 4 
1.3 
0.4 
3.8 
1.3 
3.8 
0.1 
6.3 
8.4 
0 
1 
) 
? 
0 
I 2 I 
; 1 
: 0 
1 
4.6 
2.9 
j 21 
f 1 
2 . ,. 
2.5 1 
0.1 0 
0.4 b 
0.1 3 
0.4 1 
0 
1 
1 
1 
1 
0 
1 
5 
1 
2 
2 
0 
2 
0 
0 
/ .  1 
7. 
6 
7 
9 
5 
_" 
2 
2 
5 
0 
3 
11 
6 
4 
1’ L 1: 12.5 80 38.4 
2 4 3.4 40 5.7 
15 10 8.5 30 10.4 
19 14 12.1 30 24.3 
6 4.8 50 18.6 
5.7 40 20.2 
1.0 90 11.7 
2.5 50 4.8 
4.1 80 15.5 
2 
3 
6 
2 
1 
2 
1 
15 
7 
1 
3 
5 
2 
1 * 
4 
2 
1 
1 
1 
1.5 
!z! .: 
40 
70 
3.8 
3.4 
1.7 
1.2 
50 
40 
40 
.O 40 
1.1 80 
13 ; 11.7 30 
1.4 
10.3 
4.0 
8.1 
1.1 
12.5 
26.9 
2 1.3 80 
2 1.9 40 
2 .l 50 
0 I 
4 
1 
0 
3.4 
1.2 
40 
30 
1 
1. tomato 
2. peppers 
3. eggplant 
4. fleshy 
cucurbits 
5. melon, water- 
melon 
6. heading 
cabbage 
7. cauliflower, 
broccoli 
8. leaf cabbage 
9. onions and 
shallots(dry) 
10. green onions, 
leek,bunching 
li. 
onion 
garlic 
12. leguminous 
pods 
13. green beans 
14. green peas 
15. dry beans(for 
sprouting) 
16, lettuce 
17. green leaf 
veg. (excl. 8, 
10, 16) 
18. carrot 
19. roots,tubers 
(excl. 18) 
20. shoots, 
sprouts, 
flowers,stalk 
21. sweet corn 
22. okra 
23. various seeds 
(excl. 13,14, 
15) 
24. mushrooms 
Total: 
I 
t 
22 1 75.5 87 88.6 69 60 162 110 101 
t 
87.9 47 
\ 
Source: G J H Grubben, The Tropical Vegetables and their Genetic Resources. IBPGR Dot 77123 
Table 4 Average Daily Intakes of Food (grammes per capita) Reported in Various Surveys 
Cereals - Rice 
Wheat 
Other 
Pulses, nuts, seeds 
Roots and tubers 
(incl. plantains) 
Vegetables - leafy 
other 
Fruit 
Sugar 
Meat 
Fish 
Qgs 
Milk 
Oils and fats 
Sources: 
THAILAND1 ; INDIA2 i SRI LANKA3 
: Muang Chieng- 
Mai r 
510 502 
7 
T- 
I I 
471 
8 4 65 
13 
17 
3 
3.5 
40 
1 
1 
20 
64 
14 
32 
15 
5 
26 
116 
17 
28 
26 
94 
5 25 
- 
Average 
of surveys 
Average 
of surveys 
266 .4Q 
64 50 
12 8 
18 7 
93 11 
115 
11 
44 
8 
33 
3 
36 
20 
16 25 
86 92 
87 58 
29 15 
45 32 
56 44 
11 6 
74 20 
14 6 
PHILIPPINES4 
Urban Rural 
20 
44 
- 
SENEGAL5 
849 
1 2 
3 
29 
28 
5 
14 
24 
1 15 
6 68 
2 5 
99 211 
78 55 
784 145 
34 50 
76 82 
1 10 
24 20 
3 20 
246 1 
3 17 38 
I-- 
NIGERIA6 
Low High 
cereal cereal -I- 
t 
1 Ministry of Public Health, Bangkok, Division of Nutrition 1955-59: (surveys of 30 families in Muang, 
280 families In Chlacg-Mai). 
2 Indian Council of Medical Research 1953: Results of diet surveys in India 1935-48. 
3 Clements, F.W. and Bocobo, D.L., 1957: Report on Nutrition in Ceylon. FAO report No. 9206, Rome. 
4 Urban: Quiogue, E.S. et al 1962: Nutrition Survey of Metropolitan Manila. National Science Development 
Board, Manila. Rural: Ibid. 1963. Survey of 110~0s Mountain Province. 
5 Boutillier, J.S. et al: La Moyenne Vallee du Senegal. Ministere de la Cooperation, Paris. 1962. 
6 Collis, W.R.F. et al, 1962: Ecology of Child Nutrition and Health in Nigerian villages. Tropical Geographical 
Medicine, Vol. 14 pp. 204-229. (Surveys of mean composition of diets in six Ilesha Communities.) 
Table 5 Average nutritive value of vegetables. Data from: 
Food composition table for use in East Asia (FAO, 1972). 
I ANV 
per 100 g edible portion i per 100 g 
*- ca%o- this- ribo- drv 
type of produce wsate DM energy ;eln fibrc Ca iron ecne mine f lavin niacin vit.C ANV = matter 
x B Real !3 g mg. mg mg mg "g me mkz 
fruit-vegetables 
tomato 6 6.2 
eggp1ar.t 4 6.0 
sweet peppers 13 8.0 
pepper, hot 13 34.6 
okra 10 10.4 
cucumber 20 3.8 
pumpkin 17 881 
watermelon 37 6.8 
melon (white-green) 22 7 .b 
bitter gourd 20 6.0 
20 1.2 0.7 7 0.6 0.5 0.06 0.04 0.6 23 2.39 38.5 
26 1.6 1.0 22 0.9 0 0.08 0.07 0.7 6 2.14 26.8 
26 1.3 1.4 12 0.9 1.8 0.07 0.06 0.8 103 6.61 82.6 
116 6.3 15.0 86 3.6 6.6 0.37 0.51 2.5 96 21.92 80.1 
31 1.8 0.9 90 1.0 0.1 0.07 0.08 0.8 18 3.21 30.9 
12 0.6 0.5 21 0.4 0.1 0,03 0.04 0.2 11 1.69 44.5 
27 0.7 O-8 24 0.7 0.8 0.03 0.04 0.5 14 2.68 33.1 
21 0.6 0.2 8 0.2 0.1 0.03 0.03 0.2 6 0.90 13.2 
7.6 1.0 0.5 18 0.5 0 0.05 0.02 0.4 25 2.33 30.7 
19 0.8 1.0 26 2.3 0.1 0.06 0.04 0.3 57 4.10 68.3 
leafy vegetables 
amaranth 40 10.7 
kangkong 28 10.0 
Chinese cabbage, 14 5.8 
leaf type 
lettuce 26 6.4 
white cabbage 15 7.0 
cassava leaves 13 19.0 
26 3.6 1 
30 2.1 1 
17 1.7 0 
20 1.4 0 
22 1.6 0 
60 6.9 2 
3 154 2.9 
1 60 2.5 
3 102 2.6 
6 56 2,l 
8 55 0.8 
1 144 2.8 
leguminous vegetables 
hyacinth bean (dry) 0 87.9 
~.ima bean (fresh) 43 31.5 
mung bean (sprouted) 7 9.9 
334 21.5 6.8 98 3.9 
119 8.4 1.0 25 2.2 
30 4.2 0.9 15 1.2 
sprouts, bulbs, tubers, etc. 
onion (dry) 6 11.4 38 1.6 0.7 30 1.0 
carrot 17 10.4 37 1.1 0.9 36 1.2 
bamboo shoots 44 9.0 28 2.5 1.2 17 0.9 
mushroom 9 11.3 37 2.1 0.9 6 1.0 
earo (as vegetable) 16 24.6 94 2.2 0.8 34 1.2 
6.5 
2.9 
2.3 
2.0 
0.3 
8.3 
0 
O-1 
0 
0 
4.2 
0 
0 
0 
0.04 0.22 
0.09 0.16 
0.07 0,13 
0.06 0.12 
0.06 0.06 
0.16 0.32 
0.40 0.12 i.8 0 14.03 16.0 
0.16 0.16 1.5 30 4.88 17.9 
0.11 0.10 0.8 18 2.94 34.2 
0.06 0.04 0.2 9 2.05 20.0 
0.06 0.05 0.7 8 6.48 64.2 
0.11 0.39 0.6 9 2.55 30.9 
0.10 0.42 4.8 3 2.10 19.3 
0.12 0.04 1.0 a 2.38 9.7 
0.7 23 11.32 105.8 
1.1 47 7.5; 75.7 
0.8 53 6.99 120.5 
0.5 17 5.35 83.6 
0.3 46 3.52 50.3 
1.8 82 16.67 89.7 
Source: G  .I H  Grubben, The Tropical Vegetables and their Genetic Resources, IBPGR Dot 77123 
Table 6 Pbtential yield of valuable nutrients from vegetables. 
Average Nutritive Value (ANV) from table4. 
yield data recorded as "high production" in USA (see KNOTT, 1966). 
For the tropical vegetables (*) records of the Horticultural 
Centre, Porto-Novo, Benin (W.Africa) have been used. 
vegetable 
ANV 
ANV 2 
duration per m 
gross portion ANV per m2 davs per day 
fleshy fruits 
tomato 45 42.3 
eggplant 25 24.0 
sweet peppers 30 26.1 
okra 15 13.5 
cucumber 50 40.0 
pumpkin 20 16.6 
watermelon 40 25.2 
leaf vegetables 
*)amaranth 
*)kangkong 
Chinese cabbage 
lettuce 
white cabbage 
*>cassava leaves 
30 18.0 
80 57.6 
30 25.8 
a: 
14.8 
34.0 
60 52.2 
leguminous vegetables 
. 
asparagus bean (pods) 
lima bean (fresh) 
mung bean (sprouted) 
*)hyacinth bean (dry) 
7 6.2 
,bulbs, tubers 
onion 
carrot 
tar0 
turnip 
40 38.4 2.05 78.7 150 0.52 
20 16.6 6.48 107.6 90 1.20 
20 16.8 2.38 40.0 120 0.33 
13 10.3 2.03 20.9 80 0.26 
2.39 101 a> 160 0.63 
200 0.27 2.14 51 
6.61 173 
3.21 43 
1.69 68 
2.68 44 
0.90 23 
130 1.33 
90 0.48 
150 0.45 
150 0.30 
120 0.19 
11.32 204 50 4.08 
7.57 436 270 1.61 
6.99 180 90 2.00 
5.35 79 50 1.58 
3.52 120 90 1.33 
16.67 870 270 3.22 
3.74 23.0 150 0.15 
4.88 25.0 210 0.12 
2.94 61.5 110 0.56 
14.03 42.1 180 0.23 
a) ANV (for -5.00 g) x edible portion (t/ha) = total ANV per m2 
b) 1 kg of dry mung bean produces 9 kg of sprouted beans 
Source: G J H Grubben, The Tropical Vegetables and their Genetic Resources. 
IBPGR Dot 77/23 
ANNEX II 
DETAILS OF THE BUDGETARY REQUIREMENTS OF IVRIT 
The following is a breakdown of the estimated annual recurrent 
expenditures and the capital development costs of IVRIT. As pointed out 
in sections E and F these estimates are based on the budget breakdown given 
by McClung (1974) and adjusted to bring into line with present da:f costs 
(1978 va:Lues) and space requirements for IARCs as suggested by thi? CG 
Secretariat. 
1. Estimated Core Operating Budget - -- 
w Administration 
Director 
Associate Director 
Executive Officer 
(13) Senior scientific staff 
Genetic resources officer 
3 Plant breeders 
2 Plant pathologists 
2 Agronomists 
1 Production economist 
1 Entomologist 
1 Nematologist 
1 Training Officer 
1 Information Officer 
16 Senior Officers at $60,000 each $ 960,000 
(0 Support staff 
Four intermediate-level administrators (comptroller, 
librarian, property superintendent, farm manager) 
50 
25 
20 
@ $20.000 each 
Research assistants 
@ $5,000 each $ 250,000 
$ 80,000 
Secretaries. accountants, book- 
keepers, library assistants and 
clerks 
@ $3,000 each $ 75,000 
Drivers, mechanics, carpenters, 
plumbers, electricians etc 
@ $3,000 each $ 60,000 
(ii) 
2. 
(D) 
(El 
(F) 
(G) 
100 Field labourers, janitors, 
gardeners, security guards, etc. 
@ $1,500 each $ 150,000 
Supplies and miscellaneous expenses 
for all departments - $ 325,000 
Equipment for all departments $ 325,000 
Foreign travel (including home leave 
for internationally recruj.ted staff) $ 190,000 
General expenses (power fuel, operating 
vehicles, insurance, maintenance, etc.) $ 440,000 
TOTAL ANNUAL OPERATING EXPENSES $ 2,855,OOO 
==r======== 
Estimated Capital Costs 
(Space estimates include balance: allowance to cover toilet and 
general storage areas) 
(A> Administration and 1aboral:ory building 
(i> Administrative offic:es, accounting, 
conference room and related facilities 35G sq. metres 
(ii) Offices and laboratc,ries (includes space 
for 25 research ass;.stants and visiting 
scientists) 900 
(iii) Laboratory and docul\entation 500 
(iv) Lecture theatre/Audi.torium 
(150 seat capacity) 215 
(VI Seminar/tutorial ro(ims (for 50 students) 135 
TOTAL Floor Area (A: 2,lOC sq. m. 
Cost per sq. metre is an clstimated $300 based 
on present cost for construction of post-secondary 
schools in a number of S.E. Asian countries. 
Subtotal (COST OF A) 
03) Service building (field laboratories, 
seed storage? garages, workshops 
equipment storage, etc,) 
2,000 sq, metres @ $15O/sq. my $ 300,000 
$ 630,000 
(iii) 
cc> 
CD) 
(El 
(F) 
(G) 
(HI 
Cafeteria - dormitory (space for 
45 trainees and a guest house section 
for 8 visitors 
Redrooms, including guest house and 
toilets and ablution 
Dining and common rooms 
Laundry and storage area 
TOTAL floor area (C) 
Subtotal (COST OF C) 
_Neadhouses and greenhouses 
Experimental farm development 
including irrigation system 
1150 ha @ $200/ha 
Roads, storm drainage, sewer system, 
water supply for station, pow;-r supply - 
1,700 sq. m. 
235 sq. m. 
50 sq. m. 
1,985 :q. m. 
@ $25O/sq. m. 
$ 500,000 
$ 300,000 
$ 300,000 
$ 525,000 
Farm equipment, automobiles, Laboratory 
equipment (installation), library 
stocks, air conditioners 3-e 1,500,000 
Furnishings and decorations 450,000 -. -ICC 
TOTAL CAPITAL COSTS (A) - (G) $ 4,50.',000 
======z ===-; 
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